Jamison et al. [1] have used aggregate international and Chinese data to explore the relative importance of dietary energy and protein availability for predicting adult height. The data sets contained information on adult anthropometry, dietary energy and protein "availability," and estimated per capita incomes. The dietary estimates were derived from a population sample of actual dietary intake data in rural China, energy and protein production in nonmetropolitan provinces of China, and energy and protein availability per capita in the international data set. Some of the more important limitations of this interesting analysis, as pointed out by the authors, include the assumption that the current food supply is similar to that which the adults consumed during their earlier growth period; that other variables not measured may have affected growth; and that most of the individuals grew up in their current place of residence. Obviously the measures of intake, heights, and income were not collected on the same individuals. However, these limitations would be expected to weaken the relationship between current diet and size, so it is even more impressive that protein availability was a significant predictor of adult height in these analyses.
The most problematic aspect of this article is that although the authors state in the abstract, "We use protein availability in part as a marker for overall quality of the diet," in fact they imply repeatedly that it is the protein ("the protein effect") that causes the differences in growth. It has been more than 25 years since it was recognized that the "protein gap" was much smaller than formerly believed [2] . A cross-project analysis in Egypt, Kenya, and Mexico revealed an almost zero prevalence of inadequate intakes of essential amino acids or protein in children, even when energy intakes were inadequate due to famine [3] . In the longitudinal study in Guatemala by INCAP (Institute of Nutrition of Central America and Panama), there was no benefit to growth from supplementing infants and preschool children with good-quality protein compared with energy alone [4] .
The current analyses use the "fraction of available dietary energy from protein," not total available protein, as the independent variable, presumably to control for the strong association between dietary energy and protein intakes. It is not possible to know from this variable whether protein intakes were adequate. From the data provided, we estimate that the average protein availability is about 59 to 61 g per capita per day across the three studies, or close to recommended levels. The actual intakes may of course have been lower than this, although the energy availability was also fairly close to requirements, suggesting that the estimated intakes of both nutrients were probably reasonable.
It is arguably more likely that the associations between dietary intake and adult height were caused by micronutrient deficiencies, which are more prevalent when diets are lower in protein. In most diets, protein intakes are highly correlated with the intakes of animal-source foods and of several other nutrients. These include vitamin A, vitamin B 2 , vitamin B 12 , available iron and zinc, calcium, phosphorus, and fat [5] . Of these, deficiencies of vitamin A, vitamin B 12 , iron, zinc, and calcium have been reported to predict growth [6] .
The international community should not conclude from this article that lack of dietary protein caused poorer growth in these populations. The independent variable was the percentage of energy available as protein, and not total protein. Importantly, because dietary protein-and especially protein (or energy or fat, for that matter) from animal-source foods-is an indicator of dietary quality, the analyses do support the findings of many investigators that dietary quality is an important predictor of growth [6] [7] [8] . It is extremely important to distinguish whether it is lack of dietary protein per se or associated poor dietary quality (possibly only micronutrient inadequacies) that predicts adult size, because this can make a tremendous difference in policy decisions. The data and analyses presented here cannot make that distinction, and this fact should have been stated more clearly.
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Department of Nutrition University of California Davis, California, USA Jamison and colleagues [1] have sought to understand the relative importance of quantity and quality of dietary availability or intake for growth failure in developing countries through analyses of three crosssectional data sets aggregated at the province, county, and country levels. Quantity was expressed as the mean per capita energy availability and quality as the mean percentage of calories available from protein. The authors concluded that growth failure was associated with a lower percentage of protein from calories, but not with lower levels of energy availability. As noted by the authors, this may not necessarily reflect an effect of protein per se, because other indicators of quality, such as micronutrients, covary with protein.
The questions posed are important from a policy perspective, but the study suffers from significant limitations. The study used mean adult height as a measure of child growth failure in all three analyses presented and related these values to contemporaneous measures of per capita food availability and income. The assumptions, both unsubstantiated, were that mean adult height was a satisfactory proxy for preschool height, and that the relationship between adult height and per capita food availability values at the time the adults were measured reflects the relationship between childhood diet and growth. The adult height data for the country-level analyses were taken from the 1976 edition of Eveleth and Tanner [2] , a compilation of data from anthropometric studies carried out since the 1950s. Only a few of the studies were national surveys, which one would prefer, and many were small, localized studies of uncertain representativeness. Adult height means were used as the dependent variables for 41 populations representing 40 countries in the case of men and for 33 populations and 32 countries in the case of women. The authors appear not to be aware of the second edition of Eveleth and Tanner [3] , which included additional studies.
The measure of choice as the dependent variable for the type of questions posed by the authors is the height of preschool children. There is strong support for the notion that variation among nations in mean preschool heights is the result of environmental causes associated with poverty, such as poor diets and infection, and not genetics [4] . Whereas massive growth failure during intrauterine life and the first two years of life is a universal characteristic of poor societies, there is no evidence that growth failure is a public health concern in these societies at later ages. Thus, growth beyond the early postnatal period is determined differently, so that adult height, while certainly reflecting environmental influences on growth in early childhood, will also reflect other influences. Why not just use data on preschool growth? It is the appropriate measure and is available from many surveys and for most countries.
The Program in Nutrition of the World Health Organization (WHO) has created a huge database of nationally representative anthropometric surveys and has made these data available to the public [5] . New surveys are added as they become available. Several regional-and country-level analyses of the factors associated with child stunting [6, 7] and wasting [8] have been published using the WHO database or similar ones. Food availability and income, as well as many other variables, were included in these studies. Interestingly, per capita energy availability was the only foodrelated measure used; future analyses should consider incorporating indicators of dietary quality. Whereas Jamison and his colleagues did not find energy and income to be generally related to adult height, the studies focused on stunting found that these two variables were strongly and consistently related to growth failure [6, 7] . Two reasons may account for the contrasting results. One is that adult height has too much noise Commentary 3
